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Abstract: Insomnia is the most prevalent sleep disorder in adolescents. A number of studies 
have evaluated the efficacy of the management of chronic insomnia in adults. Behavioral therapy 
for insomnia is the treatment of first choice, encompassing education about sleep and sleep 
hygiene, stimulus control, relaxation techniques, and cognitive strategies to combat nocturnal 
ruminations. Special programs for adolescents are lacking. In this study an age-oriented treat-
ment program for adolescents (JuSt) was developed and evaluated. Eighteen adolescents and 
their parents participated in a psychological short-term treatment comprising six sessions. First 
results show that the treatment was well accepted by the adolescents and their parents and led 
to a significant reduction in sleep problems, such as sleep onset, sleep efficacy, sleep duration, 
and feeling rested as well as in cognitive parameters, such as ruminations and mental health. 
Randomized controlled studies are needed to evaluate the efficacy of this new approach to treat 
insomnia in adolescents.
Keywords: youth, sleep disorder, behavioral treatment, intervention, adolescents, group therapy, 
hypnotherapy
Introduction
Insomnia is undoubtedly one of the more common disorders of modern life. In recent 
years a growing number of clinicians have reported incidences of insomnia, narcolepsy, 
apnea, and delayed sleep phases in adolescents.1 Hence, sleep disorders affect not only 
adults but also teenagers.
The risk of suffering from sleep disturbances and concomitant daytime conse-
quences increases during adolescence. This rise in risk is attributed to numerous 
factors, such as biological maturing of the sleep-wake cycle or psychosocial changes 
during puberty (eg, increase in academic and social demands and opportunities, poor 
life habits).2–5
Prevalence estimations of insomnia in adolescents vary considerably. This is due 
to several factors: first, the lack of consistent standards defining the disorder; second, 
the investigation of different age-groups, and third, the use of different approaches 
concerning the evaluation of co-morbid medical and psychiatric disorders in epide-
miological surveys. Depending on the applied definitions epidemiological surveys 
estimate that the prevalence of any type of insomnia in adolescents varies between 
2.1% and 60%.3,6
According to studies that have incorporated stringent criteria, approximately 30% 
of adolescents between the ages of 13 and 25 years suffered from a sleep disorder7 and 
approximately 4% to 9.5% from insomnia.8,9 Different studies show that teenagers do 
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not necessarily grow out of their sleep disorder. Hence, sleep 
disorders in adolescents are not simply a transient problem 
but tend to become chronic, sometimes even reaching into 
adulthood.8,10–12
The consequences of sleep disorders in adolescents 
are serious, ranging from somatic problems to significant 
behavioral concerns and academic failure. Adolescents with 
symptoms of insomnia have been found to suffer from a lack 
of energy, fatigue, somatic symptoms like headache, stom-
ach-ache, backache, and poor health in general.3,13,14 Different 
studies (mostly cross-sectional) suggest that sleep problems 
are associated with emotional instability, depression, anxiety, 
irritability, fearfulness, anger, tenseness, inattention, conduct 
problems, drug use, and alcohol use.3,13–18 Furthermore, a 
connection is reported between sleep problems and higher 
rates of suicidal thoughts and action.14,19 Results of a 
longitudinal study showed that the occurrence of insomnia 
symptoms at baseline increased the odds of dysfunction a 
year later on average 2.5 times with regard to 11 indicators of 
psychological, somatic, and interpersonal functioning.20
These findings suggest the need for comprehensive pro-
grams to treat and prevent sleep problems in adolescents. 
Table 1 The JuSt-training: contents of the sessions for adolescents and their parents
Session Nr Adolescents/parents Topic of the session Contents
1 Adolescents Welcome to the sleep lab, 
Lab for healthy and  
disturbed sleep
introduction 
– Sleep doc, sleep lab, lab rules, reward system 
Lab for healthy sleep – sleep architecture 
– Why do we sleep? 
Lab for disturbed sleep – sleep disorders 
– prevalence 
– contributing factors 
– consequences of sleep disorders 
Lab for hypnosis – what is hypnotherapy? 
– Trance “Sleep Tree”
2 Adolescents Lab for sleep hygiene experiences of exercises 
Lab for sleep hygiene 
Trance “Self-hypnosis”
3 Parents Sleep and parental behavior Sleep and sleep disorders 
consequences of sleep problems  
Parental behavior and sleep  
Lab for stimulus control 
– how to create a new sleep ambience
4 Adolescents Lab for sleep  
environment and ambience, 
sleep lab for bedtime rituals
experiences of exercises 
Stimulus control – how to create a new sleep ambience 
– Bedtime rituals 
Lab for sleep hygiene – influence of substances (caffeine, 
alcohol, drugs, medications, etc), sports and nutrition 
– Trance “red Balloon”
5 Adolescents Lab for anxieties and sorrows experiences of exercises 
how can anxieties and sorrows disturb one´s sleep 
– strategies against anxieties and sorrows 
– rumination time and rumination area 
– my sorrow box 
– transforming negative thoughts into positive ones 
– Trance “The Ball”
6 Adolescents Lab for stress,  
my private sleep lab
experiences of exercises 
Lab for sleep and stress – What stresses me? 
– how can stress disturb one’s sleep? 
– stress-o-meter 
– how can i reduce stress? 
– problem-solving strategies 
Lab for relaxation: progressive muscle relaxation 
Trance “Self-hypnosis” 
My private sleep lab – what’s in it? 
Quiz:  “Who will be the sleepionaire?”
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Table 2 Adolescents’ main and secondary diagnoses
ICSD-2 sleep disorders Main diagnosis Secondary  
diagnosis 
N (18) Percent N Percent
Psychophysiological 
insomnia
9 50.00 5 27.78
insomnia because of 
inadequate sleep hygiene
7 38.89 9 50.00
Behavioral insomnia  
of childhood
2 11.11 6 33.33
Somnambulism 0 0 1 5.55
Nightmares 0 0 2 11.11
Note: Several adolescents had more than one additional sleep disorder. 
Abbreviation: ICSD-2, International Classification of Sleep Disorders 2nd edition.
So far, only few studies have focused on the treatment of 
sleep disorders in adolescents and most of them referred to 
single case studies or interventions for children and adoles-
cents with special needs21 or substance abuse.22 Most of the 
existing adolescent sleep-programs were originally designed 
to prevent sleep problems rather than to treat them. A few 
examples of sleep education programs are the “Sleep Smart 
Pacesetter Program”23 or the “Star Sleeper Campaign”.24 
Moseley and Gradisar implemented a 4-hour school-based 
intervention to increase sleep knowledge and to improve 
adolescent sleep problems with significant benefits.25 These 
social learning-based approaches were installed in schools 
and focus on changing and/or preventing problematic sleep-
wake behaviors in adolescents.
Altogether, for the age group of adolescents there is a short-
age of evaluated group-treatment for primary insomnia. To fill 
this gap, a multimodal sleep treatment for adolescents aged 
11 to 17 years was developed. To our knowledge this is the first 
program for adolescents with sleep problems involving both 
behavioral and guided imagery or hypnotherapeutic elements. 
We hypothesized that the applied techniques would help the 
adolescents overcome the diversity of sleep-related problems, 
such as concerns, problems with sleep hygiene as well as relax-
ation difficulties. Furthermore, we assumed that the program’s 
age-oriented structure would yield a high attendance rate. Above 
all, we expected a significant change in typical insomnia-related 
outcomes, such as reduced sleep onset latency, improved sleep 
efficiency, and increased total sleep time.
Materials and methods
conception of the multimodal  
treatment program “JuSt”
The multimodal sleep treatment for adolescents aged 11 
to 17 years JuSt26 was developed and administered by the 
researcher being a qualified and registered psychologist. The 
sleep treatment is a six-session, multimodal, small-group 
treatment with 4 to 8 adolescents in each group. Five sessions 
are conducted for the adolescents and one for their parents. 
Each weekly session has a duration of 100 minutes.
Versatile treatment components known to be effective in 
the treatment of insomnia were selected to suit different needs 
and preferences and therefore to have maximal impact on sleep 
problems in teenagers. Treatment of adolescent sleep problems 
largely relies on the adaptation of successful treatment methods 
for adults.22,27 The components include psychoeducation about 
sleep and sleep disorders, stimulus control instructions, sleep 
hygiene education28 including the regularization of bedtime/
wake-time routine through the week,29 cognitive therapy,30 
hypnotherapy,31 and progressive muscle relaxation.32 To 
enhance the teenagers’ motivation we designed the program as 
a creative game: participants enter a fictional sleep lab with a 
sleep doctor who introduces them into all sleep-related topics 
and strategies. The adolescents are instructed to act as assis-
tants and study the benefits of these strategies during the week. 
Each treatment session starts with a short warm-up game and 
ends with the rehearsal of an imaginative or hypnotherapeutic 
procedure (trance). Participants are asked to practice these 
trances between the sessions. Table 1 provides an overview of 
the treatment and the principal topics of each session.
Participants
Participants were recruited through doctor’s surgeries, outreach 
clinics, schools, newspaper articles, information evenings, and 
the official website of the University of  Tuebingen. The target 
population consisted of non- institutionalized adolescents aged 
11 to 16 years (M = 13.73, SD = 1.58). Eighteen adolescents 
with sleep problems, 8 males and 10 females as well as their 
parents, took part in the study. All adolescents were in public 
schools. Most of them had one or more siblings (88.9%).
Each diagnosis was examined in association with socio-
demographic information, medical history, use of alcohol, 
tobacco, and/or coffee, medication intake, life stress, 
sleep-related breathing disorders, circadian rhythm sleep 
disorders, parasomnias, sleep-related movement disorders, 
and diagnoses of mental disorders according to DSM-IV.33 
According to the International Classification of Sleep Dis-
orders 2nd edition (ICSD-2) insomnia had to be present for 
at least 1 month.34
About 67% reported sleep problems during infancy and 
childhood, and 83.3% of the adolescents indicated to have 
been suffering from insomnia symptoms for more than a year 
(Table 2). None of the adolescents had a mental disorder.
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Design
The study aimed to investigate the acceptance and effective-
ness of the JuSt intervention program using a pre-post design. 
Outcome measures were sleep behavior measures, daytime 
sleepiness, and emotional behavior as well as a post-session 
qualitative feedback form for both adolescents and parents.
Ethics approval for the research project was obtained from 
the ethics committee of the university. All adolescents and 
parents had to give their consent for the study.
Procedure
At the beginning of the diagnostic procedure both adolescents 
and parents were asked to complete separately a screening-
questionnaire and the Sleep Disturbance Scale for Children 
(SDSC)35 as well as a sleep diary with regard to the teenagers’ 
sleep. Furthermore, adolescents completed the Youth Self 
Report whereas the parents filled out the Child Behavior 
Checklist as standardized forms to describe the children’s 
behavioral and emotional problems. Subsequently, a sleep 
disorder interview according to the ICSD-2 criteria34 in 
conjunction with a sleep questionnaire, both specifically 
designed for this study, were used to perform the diagnostic 
investigation with adolescents and parents separately. The 
interview was conducted by two trained interviewers. To rule 
out the presence of another mental disorder, which might 
be causing the sleep disorder, we conducted the Anxiety 
Disorders Interview Schedule-Revised36 in a German version 
for Children and Adolescents.37 In addition, parents and 
adolescents were briefed on the sleep-training. Altogether 
the interview including the briefing lasted between 60 and 
90 minutes.
After the diagnostic procedure the adolescents started with 
the treatment. Each treatment group was supervised by one 
behavioral therapist and one advanced graduate student, both 
of whom had training in behavioral treatment of insomnia, 
and one of whom had training in hypnotherapy. Two weeks 
after treatment the adolescents as well as their parents were 
seen for post-measurement measurement (See Figure 1).
instruments
JuSt – sleep questionnaire
The questionnaire consists of socio-demographic informa-
tion, broad coverage of sleep habits (eg, sleep-wake schedule, 
sleep hygiene), physical health queries, and questions related 
to sleep symptoms and sleep history.
SDSc
The SDSC35 is a parent-report instrument for evaluating sleep 
disturbances in school-aged children. The tool is a 26-item 
Likert-type rating scale with six subscales (sleep-wake 
transition disorders, disorders of initiating and maintaining 
sleep, disorders of arousal/nightmares, sleep hyper-hidrosis, 
disorders of excessive somnolence, and sleep breathing 
disorders) with a cut-off score of 39. According to Bruni 
and colleagues,35 internal consistency was high in controls 
(0.79) and at a satisfactory level in clinical subjects (0.71). 
The test/re-test reliability was adequate for the total score 
(0.71) and the single item scores.
Sleep diary (according to Richman and colleagues)
The sleep diary38 was used as a common instrument for 
measuring sleep difficulties. Minde and colleagues refer 
JuSt-sleep 
questionnaire 
ICSD-2 Interview 
Sleep diary 
SDSC
CBCL/YSR
JuSt-sleep 
questionnaire 
ICSD-2 Interview 
Sleep diary 
SDSC
CBCL/YSR
After every session: 
Feedback (adolescents) 
Feedback (parents) 
Sleep diary 
Pre-measurement (t1)
(6 sessions, 5 for adolescents, 1 for parents) 
Post-measurement (t2) Training and process-evaluation 
Figure 1 Diagnostic procedure. 
Abbreviations: icSD-2, International Classification of Sleep Disorders 2nd edition; SDSC, Sleep Disturbance Scale for Children; CBCL, Child Behavior Checklist; YSR, 
Youth Self Report.
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to a Cronbach’s alpha of 0.77 for internal consistency.39 
Adolescents were asked to fill out a 2-week sleep diary about 
their bedtime, rising time, duration of bedtime procedure, sleep 
onset latency, frequency, and duration of night waking.
Feedback questionnaire for adolescents
The feedback questionnaire was developed a) to evaluate the 
acceptance of the treatment and b) to evaluate the content of 
the treatment. The questionnaire consisted of 19 questions 
about the treatment.
Feedback questionnaire for parents
This feedback questionnaire was constructed to evaluate the 
acceptance and the content of the treatment. The questionnaire 
consisted of 5 questions about the treatment and materials.
Youth Self Report (YSR)
The YSR40 is derived from the Child Behavior Checklist/4-18 
(CBCL).41 It is a questionnaire for adolescents between the 
ages of 11 and 18. The YSR contains 112 items that measure 8 
sub-scale symptoms: withdrawn, somatic complaints, anxiety 
and depression, social problems, thought problems, attention 
problems, aggressive behavior, and delinquent behavior.40 
The first three subscales are referred to as ‘internalizing’ and the 
following two as ‘externalizing’. The remaining three scales are 
categorized as ‘neither internalizing nor externalizing’. Overall 
behavioral and emotional functioning is measured by the total 
problem scale. An adolescent selects his or her response from 
0 (not true) to 2 (very true or often true). 
Statistical analyses
All data were included. Prior to analysis, the data for all vari-
ables were inspected for missing values. All quantitative data 
analyses were conducted using the Statistical Package for Social 
Sciences (SPSS Version 16 for Windows, SPSS Inc, Chicago, 
IL, USA). Paired-samples t-tests were used to investigate base-
line differences between pre- and post-treatment. An alpha level 
of 0.05 was set. Effect sizes using Cohen’s d were calculated 
and reported.42 Program evaluation (feedback-questionnaires) 
was calculated with Mean and SD as well as Min and Max.
Results
Acceptance
Program attendance rates were high (88.89% attended all 
sessions, 11.11% missed 1 session). To evaluate the accep-
tance of the psychological treatment the questionnaire was 
filled out after every session by the adolescents. They rated 
Table 3 Feedback from the adolescents about the acceptance and structure of the JuSt-training
Nr Questions Min Max Mean (SD)
1 Today’s topic was very interesting 1 4 3.39 (0.78)
2 The theoretical and practical knowledge was clearly demonstrated 3 4 3.78 (0.42)
3 My individual situation was sufficiently taken into account 2 4 3.60 (0.58)
4 i received answers to my questions 3 4 3.91 (0.29)
5 i will carry new ideas over into my everyday life 2 4 3.69 (0.56)
6 Sufficient practice opportunities were offered 1 4 3.00 (1.00)
7 i received concrete support for the transition into everyday life 0 4 3.48 (0.95)
8 i felt very comfortable with this group today 3 4 3.78 (0.42)
9 There was enough opportunity for exchange within the group 0 4 3.04 (1.14)
10 The training motivated me to keep working on this topic 2 4 3.43 (0.79)
11 The training helped me to solve my sleep problems 2 4 3.52 (0.59)
Coding: 0 = not at all; 1 = hardly; 2 = not sure; 3 = quite a bit; 4 = extremely.
Table 4 Feedback from the adolescents about the contents of the JuSt-training
Nr Questions Min Max Mean (SD)
1 information about healthy sleep was helpful 1 4 3.47 (0.86)
2 information about disturbed and sleep disorders was helpful 2 4 3.35 (0.70)
3 information about sleep hygiene was helpful 2 4 3.47 (0.62)
4 information about sleep environment was helpful 0 4 3.26 (1.15)
5 information about coping with sleep disturbing cognitions and sorrows was helpful 0 4 3.18 (1.33)
6 information about coping with stress was helpful 1 4 3.18 (0.95)
7 Learning hypnotherapeutic strategies was helpful 0 4 3.00 (1.17)
8 Learning PMr was helpful 0 4 3.23 (1.15)
Coding: 0 = not at all; 1 = hardly; 2 = not sure; 3 = quite a bit; 4 = extremely. 
Abbreviation: PMr, progressive muscle relaxation.
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all questions on the structure of the sessions over the mean 
of 3.00 (0 = not at all, 4 = extremely). Nearly all participants 
indicated that their questions about sleep and sleep difficulties 
were answered (M = 3.91). They rated the clarity of the 
theoretical and practical knowledge high (M = 3.78) and felt 
comfortable with the group over the treatment (M = 3.78). 
Table 3 shows the results in detail.
Furthermore, questions about the content of the session 
were asked after the training. The adolescents considered the 
information about sleep hygiene as most helpful (M = 3.47) 
followed by the information about healthy and disturbed sleep 
(M = 3.35). Table 4 shows the results in detail.
The parents became involved in the training for a 
single group session. To obtain the parents’ evaluation 
they received a feedback questionnaire too. The clarity 
of the manual received the highest ratings by the parents 
(M = 3.00) followed by the parental strategies they had 
learned (M = 2.87). Table 5 shows the results.
SDSc
We conducted a t-test for dependent samples on the Total 
Score as well as on the subscales of the SDSC as well as the 
sleep diary data as dependent variables. At post-measurement 
(t2) the adolescents showed significant improvements in the 
SDSC-subscale disorders of initiating and maintaining sleep 
(DIMS) from 19.47 (SD 4.84) to 12.76 (SD 2.70) (t(17) = 4.98, 
P # 0.001).
Sleep diary data
For this pilot study the sleep diary data were assessed with 
regard to the adolescents’ sleep onset time as well as sleep 
efficiency as this is a typical symptom of insomnia and one of 
the most addressed topics of the treatment program. At post-
measurement (t2) the sleep diary data revealed a significant 
decrease in the sleep onset latency from M = 32 minutes 
(SD = 18.16) before to M = 16 minutes (SD = 10.88) after 
treatment (t(17) = 4.26, P # 0.001) as shown in Figure 2.
Furthermore, sleep efficiency increased significantly 
from 88.7% before to 94% after the treatment (t(17) = -3.55, 
P # 0.002), as shown in Figure 3, and total sleep time 
significantly increased from M = 493.06 minutes before 
to M = 520.84 minutes after the training (t(17) = -2.57, 
P # 0.018) as shown in Figure 4.
After treatment the adolescents felt significantly more 
rested (M = 6.5 (SD = 2.39) to 3.25 (SD = 2.08), (t(17) = 3.27; 
P = 0.005)). In addition, the adolescents reported a significant 
decrease in concerns about their sleep after the treatment 
(M = 2.31 (SD = 1.62) to 0.68 (SD = 0.95), (t(17) = 3.72; 
P = 0.002)).
Finally, the adolescents showed a significant increase in 
their emotional well-being. The sum-score of the Youth Self 
Report Rating showed a significant decrease after the training 
(from 62.11 before to 58.70 after the training (t(17) = 4.75; 
P = 0.044)).
Discussion
The present study was the first to implement a multimodal 
group treatment for adolescents between the ages of 11 and 
16 years. In contrast to previous studies43–45 this was a clinical 
study with adolescents suffering from insomnia. The goal 
was to develop and evaluate the JuSt-training with regard 
to acceptance, feasibility, and effectiveness.
First results show that the acceptance of the treatment 
was high for the adolescents as well as for their parents. The 
Table 5 Feedback from the parents about the JuSt-training
Nr Questions Min Max Mean (SD)
1 The manual was clear 3 3 3.00 (0.00)
2 The parental strategies explained were useful 2 3 2.87 (0.35)
3 The explained strategies were successful 1 3 1.60 (0.89)
4 The explained strategies were unnecessary 0 0 0.00 (0.00)
5 i received ideas on how to support my child in overcoming the sleep problems in future 1 3 2.17 (0.75)
Coding: 0 = not at all; 1 = hardly; 2 = not sure; 3 = quite a bit; 4 = extremely.
Sleep onset latency
0
Pre Post
5
10
15
20
25
30
35
M
in
.
Figure 2 Sleep onset latency of adolescents before (pre-) and after (post-) treatment 
(JuSt-training).
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adolescents assessed the answers to their sleep-related ques-
tions as very helpful (M = 3.91, SD = 0.29). Furthermore, 
sleep hygiene was appraised as very helpful to overcome 
the sleep problems (M = 3.47, SD = 0.62). Parents reported 
that they could clearly understand the presented parental 
strategies (M = 3.00, SD = 0.00) and categorized them as 
helpful (M = 2.87, SD = 0.35). Unlike other attempts at 
engaging adolescents in group therapy for sleep problems46 
the present study had a considerably higher retention rate 
(100% vs 42%) and no adolescent dropped out after begin-
ning the treatment.
The treatment’s effectiveness is reflected in several 
parameters. The adolescents showed a significantly shorter 
sleep onset latency after the treatment. Furthermore, total 
sleep time as well as sleep efficiency were significantly 
higher after the treatment although going to bed earlier is 
unpopular with adolescents.25 The group intervention enabled 
the adolescents to increase their knowledge about relevant 
sleep-related information as well as coping mechanisms, such 
as cognitive restructuring and changing their sleep-related 
behavior. The adolescents not only gained more knowledge 
about sleep and sleep hygiene45 but also more skills to resolve 
their sleep problems by applying behavioral as well as hyp-
notherapeutic strategies. Keeping in mind that about 67% 
reported sleep problems during infancy and childhood, and 
83.3% of the adolescents indicated to have been suffering 
from insomnia symptoms for more than a year, those results 
are important. In contrast to other studies, there was also a 
significant effect on daytime parameters, such as being wor-
ried about sleep or daytime sleepiness.25
The program offered opportunities for interactive learning 
experiences as a group intervention46 as well as hands-on 
activities and homework to transfer knowledge into practice 
which was required from adolescents with sleep problems in 
other studies.25 Another positive aspect of this study is that the 
evaluation was enhanced by sleep diaries to monitor sleep and 
thus increase the accuracy of the adolescents’ own reports.47
However, this study was a feasibility project with limita-
tions. The number of adolescents participating in the study 
was not very high. Furthermore, objective data of sleep prob-
lems were not available and the adolescents had no co-morbid 
mental disorder such as ADHD although most of them had a 
second or even third sleep disorder. Finally, the investigation 
was based on pre-/post-measurement, ie, the effects of the 
treatment have yet to be proven by a control-group design.
Conclusion and future perspectives
The present study showed the first effects of a structured mul-
timodal treatment program for adolescents between the ages 
of 11 and 16 years. The treatment was well accepted by the 
adolescents and their parents and led to significant improve-
ments in the sleep problems. Despite the study’s limitations, 
this intervention program is a promising treatment model for 
adolescents with sleep problems, and future research should 
implement the program in a control-group design.
Disclosure
This was not an industry-supported study. The authors have 
indicated no financial conflicts of interest.
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